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imm^] mmm 

izmm.-^tit^'j-'^mmt, mm \^iy>(ymmt mm v - xmjuc<^±ms ic?^^ 

^ U > mmP ^3 J; nmm% i ® p MiM«) ii^M i: ^-ir O ^ v ^ j: 
?^^$tlfem2®PMS«)ji*^Mil> tfflBll2®PMii*?)ii*Mfei:yfi«SBPM 
<D^^#;««i:g?^L, StflHP'i^x;^ ttflSN i^x;i/i3 j:t)fS&SBII i ® PM««) 

t^ffSNMx \f.^^V^ )\^W$.. mm P J: t)ft&ta^ l <^ P M« 

r^it2izmmo)^mi^mmo 

[0 0 0 1] 

z(D^mit^mi^mmizm-t^^(Dx-:^^). mz. m^it=t~^(D\^^^Ai 

C(Diii:bh^yP:^iHzm-t&^<DV:&^o 

[0 0 0 2] 
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[0 0 0 3] 
[0 0 0 4] 

^#ii!fi^g(Z)e>*>MO S (Metal Oxide Semiconduct 

or) h^y^y^'Simmc.mui^r^m'^. uos h^ypy^^mz^k<D^^fjiW 

^(Oh'yyi^:^^t(^m^m-^n^o m^iitN^^y:^}VMO s h'yyV:^^^ 

, NMOS^V^•^)) NMO S(D}^ly^ ym^^m^-t^N^X.JVt.:i(D 

N^ji)V(Dw.yx*pm<Di/vziymm±izm^'^ti^Nm<Dm&)j2i^m. 

NPN h^yV:^^^mm-t^o -tLX. m^it:!^^ ^x$>^ y^u^ yizMo) 

NPN h^ypT.^ tf^^^mi^mm:(Dmwf^^m<^ an ^<^_ti> zkz) 
<fce)tcbTi«^LfeW^(Z)N PN h^yv^^iizi(Dm(Dmmx^^vr=.'m^(D 
PN p h^^s^^^i^'j^^if-r u ;^^«ig^?^^i--£> ^^^'^-pmz^ijv 
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[0 0 0 5] 

v^-g>„ N^^/x;!/^ P'^x;i/(Z)[t:Tfci±N':7x;i/^j;tJfP'^x;i/i:^-^-t^ P 
MO*Ii^)iii*tM:^'^?^^$ti> N'i7x;i/&P'i7x;bi: PM<^^Ii?)^i*^MT'H^T'V^ 

^tm^^nxiB^). P '^x;i/i: PMcD±M6?)ii^^M$:N§!!cZ)xhf ^dp^>^;HI^ 

m^p+m!^Q.^mmxmmvt:imi^t.tsi^x\t^^(Dx. N'i7x;i/fej;tj«N+ti 

t/v nyrnxmrn^n^m-^^^iy^'^t.-t^m^coNPN h^yt^^^(Dm^ 

[0 0 0 6] 

=8e5f5<z)#f^3i:mi icfa«(^B i CMO s ri^cc^i:^)^^ 

P^-V>:^;i/MO S F E T (JgAT, PMOSi:V^e)) ^«fct)^N P N /Jf-'^ h 
$:?^fiKLTVNS„ 3e>ic, PMO s h^>s;;^^(Z)V-:^ii Kb-f > 
}<)^?^^$tiSN§i!®xtr^dpe/^;i,^j|g(Z)MS (W®SP) %P+^ffifHllcT'Ht? 

tt^iz. PMO s h^>i;^';^^(^T§l5fc«p+#mfl^i:g^-a-rScfce) P+il 

i^jh^m^^mmi^x^i). pmo s^p+miiimmiip-i-msb72,^mi^xmAj 



2003-3013383 



#2 003 — 033602 



<DmmmzitNPNJ^4:^-^ VyyVT.^^f^m.h. B i CMO s -^m^Lx 

v^^. -ebT, F +mmm^mmnu (gnd) \zmm\^. ^-^mmtm-kn 

yV7.9fi^^&'^^:Lh^mihhX\^^. 

[0 0 0 7] 

[#fF:5:m 1 ] 

0- 1 0 7 1 6 8#^^^ (^3, 4H) 

[0 0 0 8] 

yn>a«. N+«|«?)ji«^M, PM®ai«?)ii«^M> N'irx;i/75)^e,^s^^PN P 
N-9->r ')7s^ii'^^-yyty\^X'yv^r^vzfiimvy^nrj:\i^t.\^'^mmt'^^^^ 

[0 0 0 9] 

±iB#fF:SCiSRl {c|S«(Z)t«e5f5S^I5Ci:tili, PMO s iiN PN 

[0 0 10] 

[0 0 1 1 ] 

[^11 $:^^t- ^ ;t i!?)(D^|g] 

feoT«> PM<?)^^f*:««^l, S5IBPi3®^#^a^R±C?^^bAcN§![xbf<Sr 
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tern 2 (DP mm^i^Th^m n , mmm 2 © p M««>ii«^Mfe <fc fsia p m<D^mi^ 
mmtm-^i^. mmp^:^/v. mmNK;:r.jv^j:xj^mumi<opmmib72<^mt 

la p J: ti^SrfiBm 1 (D p mmi^^^Mit. mmmmzmm ^nx 

[0012] 

NMO SODNMxtf^dp>>^;i/fIi|5c$:g?;«6Sfi{cMMLfeCDT% ^^<Z) 
[0013] 

[0 0 14] 
HM®?^^ 1 . 
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[0 0 15] 

•^)\/MOS (Metal Oxide Semiconductor) V'^yV 

NMosi:v>e)) (D\:v>(ym<DnMiin%tf^\zmw.^nx^^). 

M(^)NMOS 1 0 — 1 2(D Kl/--r >tC#^|&$tl-5= NMOS 1 0 — 1 2(DV-y^ 

M«^ii-?-ti^ti^-^ffi;dsg^2 i~2 z\zmm^ti. ^-^mijag^2 i~ 

2 3 li^tl-^tl^-^?*^3 0 |:^lC&-2>^-^5r|gi&i3>r;b3 1 — 3 3 iCg^MStl 
Tv>So se>ic. ^-^ffi:dig^2 1 -2 3 liTMIgMrfflO h^>2^;^^T'feS 

3 NMOS 13 — 1 ^(D\^^\y^ ymcDnw.t.nn.mzmw.'^iiixiQ^). ^- 

^Igi&n-f ;i/3 1-3 3*^6®«ffi^i^-^|gg&3§§^^2 1-2 3 S::^L/TTMIg 

i&MoNMos 1 3 — 1 5<?)Ki^>ri/jC'^$&$tis. -eL/T> ymmmmcoNM 

O S 1 3 — 1 5(Z>y-:^W«««^tl-?tl^-^^^> FaSg^4 1 ^'fthX^'y 

y F^cM^$4^Tv^^„ 

[0 0 16] 

r^{c® 1 \z^-t^(n>m^(Dmmz'D\^xm.m't^. mpi.\t^^^ ^ > ^t-n 

MOSIO, 12, 14^;r>JCL, NMOSll, 13. 1 5 ^C-t-S^ 
'^CoV>T#;t'5o ^<Z)^>f ^ >^^T'tt. NMOS 10, ^- ^ m:tr5S^ 2 1 , 
^-^3 0, ^-^mi7i^^^2 2, NMO S 1 4 (DJlKT'«?^^'5gfEtlTV^^fc*b, 

^-^fm::^jaSd=-2 1 ii^-^m;^Jj^^2 2(^K®Si±li, ^-^il|gi&«^7b^e>cD 
«l±*«^-^m:^j3g^2 1 §:^^>?.®^i:L/TJgnSo NMOS 12, ^ 

-3? m:^J)igg^-2 3, ^-^3 0, ^-<J?ffi:*73g^2 2, NMO S 1 4 

*«^5^tlTv^-g)Jt^?), =e-^m;^3S^2 2 i:^-^aj;d3^^2 3 ©ra^mjElj:, ^ 

-^|gl&«M*^^(D«ffij()'!^-^mij^^2 2 ^^■^^^.(Omil LTJgtlSo $ 
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®r^(Z)«i±liJStl^VN„ ^i<D^oiZ6-D(DNMO 3 10—15 ^m^<D^>( S. y 

^V7i-yt.t:L\,tyi-yizLX\^<z:iix*=^-'$tmi]1i^^2 1-2 3<D=^mrsnBlt 

2 1 — 2 3(D#^r4«JEiil 2 0° <Z)^^0^$:=foo^^ffixSfEi:^'§>o $^(CP 
WMM^^$:Mv^Tai;tr«jffi<Z)/^°;l/>^.llS[, /Wl/XTM, yl;i/Xifig^$:$»m LT^tf 

miziEmm^i^*)mvx\f^^o 

[0 0 1 7] 

z:(DiE^?g$:^fJMLT^-^*^!|g^^r$tlTv^-5:!&^ #NMO s 1 0 — 1 5©;^ 

>f y5^>^*^icii, ^-^5fj|gi&zi-r;i'2 1 — 2 3 izjz^xmf&ni^n^-t^o 

[0 0 18] 
[0019] 

r(Z)isw(Diijfe®?^Mi ^c>^)^*^sNMo s 1 3 a(Dmmmm.iim^m^m 

^6«J{C^LfcEfl?feSo r^T'ttEI 1 ^CJ3V^T^bfeT^»fSgi*ffi<^)NMO S 1 3 

— 1 5(Z)e)t)(Dl^t bTMX-liNMO S 1 3 a {Co V^T^ LT V^^„ 3®|§HB 

<Z)IIM(7)?^«li ^c:^)^7b^SNMO s 1 3 a li, p m<D V zi y (&.~f . P-S 

UB^:V^e)) 5 0_h{CN-Xtr^:aFi>-v;i/fIi^5 3 a, 5 3 b, 5 3 c ^B^l^ 
TV^-5)o NMO S13aCDKl/^>61 liN 'i;x;i/|^lC?^fife3 tlfeN +*£t5:M-h 
{C«^$:^oT V^^o NMO S 1 3 a (DV-::?. 6 2 liP 't7x;i/|:^{C?^fi^$ 

nfcN+|(£«5:M^3«}:t>*P+MM±{cSM^^oTV%S„ -eUT, rti^(^Kb 
-f>61, y-X 6 2 «>!f- h 6 0 ili:%,{CNMO S 1 3 a Sr^fi&LT^SU, >!f 

- h 6 Om.~f<DP +mfkMt.P^3L)\,i)^Z(DNMO S<D^^y:^JVm^ (A-y ^ 

[0 0 2 0] 

t-tc. N^7x;i/©ffitf®S«N-xt^^^^>^;i/MJs!c5 3 c tcj:oTS*n, N 
't7x;KZ){i®f|StiN-xkf^:^r^-v;i/fIi|?5 3 c LT P 'i7x;i/lc J: o THt^ 
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[0 0 2 1] 

tfe, KU>r > 6 1 (D?^fig$tlTV^SN^7x;l/i:y-X 6 2 0D?^^$tlTV%-5 
P'i?x;i/(Z)T^lc«PM®ili?)ii*tM5 2*^ N^JiJvn^XJ^pry:jijvtmm't 
•5 J; -^?^^$4^TV^-5, Lfe;^)':oT, NMO S 1 3 a CDN C':n;i/li, znt^m 

mmo)i/v nymvm-^^n^ p PM(^iM«?)ji*^M5 2T'3itiH*tLS 

[0 0 2 2] 

1 OD?^^StiTVN;&v%{H!l'eP'i7x;i/<3D^1.M{cttNMOi/U n>MT'feSN-xtf 
^:api/-^;i/|i^Sc5 3 a, 5 3 b P "^/x;!/, PMc^)iIi?)ji«^M 5 2 ^<fctJfN +il 

[0 0 2 3] 

rtllCJ:*;, P^JiJ]yilPm<Dm.&>72i^M5 2liN+ai«?)3li«iM5 1 i:N-x 
\^9^i/^)Vmi^5 3 a, 5 3 b J: oTH*tlfe«3^i:?&oTVN€>o 
[0 0 2 4] 

^fe, N-Xlf ^:api/-v;bMl|5c5 3 a, 5 3 b CD^{H!l-eNM O S 1 3 a CD y - 
;^6 2, Kb-f >6i, h 6 O^A^?^fiK$tlTVN^V>{aiI(Z)^MlCBBfiLTV> 

S PM®tl«?)3i«iM5 4 a, 5 4 b tt^^:$>j|t®fe«)®M"e, miC<};tJlo(D 
^fI^?:?^^^LTV^S. PMOil5?)ii^M 5 4 a , 5 4 b 

^GND 7 0 iC^ggStlTVN^o 
[0 0 2 5] 

if{Cj: y GND 7 OlCg^MbT^Sy, 3tlJC J: U N -Xlf ^ ^ t/^;i/fIJ|5c 5 3 a 
[0 0 2 6] 
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gg$tlTV^:&V^^'a•CDNMO S 1 3 b®«|jt$::gtL/feEI'^fe-5o CIZL"^, M 1 <D 
NMOS 1 0~1 5 ©y^-f *y^>^^ic, ^-^|g|*3>r;i/3 l'~3 3lCj:oT 

NMOS 13 — 1 5CD Fl^-Y>«M^AiO^«:^J&l§^$-tit^^-r ^ ^y^'^^-S 

o 

[0 0 2 7] 

^ tcM;tliNO]V[S 13b(DKl/^>61 lzi<.^tj:Mn&ti^Wm^ti^ 
KLz-Y^ 6 1 (DTSPfCfe^Nt7a:;i/S:X^ <5?, P§![<Dii5?)72i^M 5 2 

PStf©S«?)3li*^M5 2 l/^ N+mf^}2,^M5 l^^-Ts. P-SUB5 
0 $:x^ fr^^^CDPN P h^yV^d^ 8 1 ii^m^^tl. ^©W^CDNP 
N h^>S/'X^ 8 0 ^W^CD PN P h^>i:;x^ 8 1 {Cj:oTW^(^-9--f V 
f)^m^^ti^o ^j^Ltc J:^IZ^ NMO S 1 3 bCD K^-r> 6 1 lCA«ffi*'^M 

N PN h^^s;::^^ 8 0 lcfev>Tx^ *y J: »;i£< 

«?)W^(Z)NPN h^^i;^?^^ 8 Oiiyty-^miZfj^^o $ ^{C^tl{Cj;oTN+i® 
«bji^M 5 1 (Dm^ti^P - S u B 5 0 (dM^^ y^S< U^^c?)PN P 
>^3f 8 1 lCi3V^T^->^(D«fif*^x^ ^y^5?®«^j:y<S<?5:-5fe«?)^^CDPNP 
8 1 l±:*->:l^]^{c^So $ ^icW^ON PN h^^s;?::^^? 8 0 icJ: 

-oxmrn-^nxnu^ ^ (PM^rajssi) ^mij^tifew^tiw^cDPNP 

h^>t;>';?.^r 8 1 ( PM(Of>£IS:M 5 l ) tLxm^^^^A^ii^^tlz 

^•So m^CW^CDPN P 8 1 IC j:oTiii|ii$4xT3 1/^7^ (Pgtf 

<Z)i£fcM5 1 ) ^mi:3-^tir=.lE^lt^^<DNPN h^yt^:^^ 8 0®/<-;?. (P 
^(Dmmm^l) i: LTiE?LS:aA$-&SZli:lC^So J: e) C UTW^® P 
NPh^>2;x^8 lttP-SUB5 0:fy^ibJzmm^^\^m< ^tlZtjiV. 
<5DN PN h^^S;^^ 8 0 i;^^® PN P h^yP^^t 8 1 (©«|^li§Stlisi'tT 
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[0 0 2 8] 

—is. ®2lCMy, Z:<^||J6C?)0M1 lC7!)^*^-5NMOS 1 3 a^CfeV^T^i$fe«B 
L/feJ:e){CNMO S 1 3 a ® Kl^-r > 6 1 lC:^^«iAS#55)^PFI*OS4xfe#-a'"e^ 
oTfe, N-3:i^^dri/^;i/«5 3 a*^GND 7 0 {CMM$tlTV>Sfe«?), G 
ND 7 0 {Cggg^$tlfeN-aH^^^iy-v;i/M^5 3 a -\-m.i^7h^M ^ 1 ttG 
ND7 0 hLmtn^^^Ktj^^) . 3e>lCP-SUB5 0=foGND7 OiltStSl^i:; 
«fil't?feSfe4?)N+iS*bjli*iM5 ItP-SUBS 0 <r)^\Z\tm&,^f^tA^^^O^ 

1 P- SUB 5 0 ^ i:i-^W^(Z)PN P h'^^S^^^^li, 

^ »y ^i:'<->^(©r^®m^^*'^?&v\7£:«)|*#L/^v\ri:i:^€>o z.(Dfci^. gf2 
^CfeV^•r^L/feNMO S 1 3 a{Cli. g| 3 ^ V%T^ L NMO S 1 3 b(Da:e> 
j&^^®if>r U>^^^i^^-&•r^^y5^T>yy^i^^i^3z:e)^v^®t?, NMO s i 
3 a Sr^^St- -5 5: RSlh-r -5 r i: ;()^T' # -5 o 
[0 0 2 9] 

^J3, 0 2 iCa^-fNMO S 1 3 aO*|jgl?li. N'i7X;i/, PM®iM«)3i*iM 5 
2, N+iI«)5i*tM5 llC<koTW^<Z)NPN Z.<D 

W^(Z)NPN h^>t;?^^liN+iMi?)ii*tJg 5 1 P - S U B 5 0;^)^pJ 

«SS$;5I^^< fe*?) KU'-f > 6 1 A^^^«ffi^CJ;oTNMO S 1 3 a Sr^^f-S 

[0 0 3 0] 

0 iC^M^tlTVN^fei?), N+iM«?)iA^M 5 ltP-SUB5 0 (Dm\Z\,%m.^^ 
ii)^fjt<fj:^o bfc*^oT, PS![cZ)a«?)ii*iM5 2 Srn l/^^^, N +il«i)5iJ5^M 5 

1 P-SUBSO&X^ »y -SW^^PNP h y P 7. ^ ItMi^ 

s 1 3 a ^mm-t^m^o^mm^m^mit-r^^ntiix^^^o 

[0 0 3 1 ] 
IIJ6<^?^^2. 



1 0 



ffiHiRp 2003-3013383 



#2003—033602 



04 ^m^^xz<DmB(^Mm(Dm-m2iZ'D\^^xmm-t^o 04 itz.a)^m(Dm 

m4:(D^mmmm<D-^t>mi'^msizm-tmm<Dmmi<DNMo s 1 3 a js 
^ku^NMo s 1 3 hum—mm^m^-t^m^mmiz^yf^xitm—^-^^fn^x 
is^jm^-t^mmitm^s^^^o ^(Dmm(Dmmo)mm2i,z-fy^f}^^NMos 1 3 c 
T'ti, y-x62i:GND7 0 (Dmizmm^}iimm.tfc^£ ^^(Dm'f'^nA-r ^ z t 

[0 0 3 2] 

04 (Ca^L^^NMO S13c^Cj3V^T, NMOS13c®Fl^^>61 {C;^^ 

a $::^LTVM7 1 ii«^6<;tc^i^S tvT v^Sfc^;?). N 5 1 

5 1i:P-SUB5 0Xm^'^n^m^<7)^^:t- Kli«^:^fpl/1-r TX^'^A^^^o 

tcL^Miztst^a z<Drc&>. N+mtbj2^^m5 ify^i^p- SUB 5 oizmmtt'^^ti 
szl^;tt^v^o ^LT, VM7 1 *^p>#^^&$tls«^jlg^i, N-aitf^j?^i/-^;i/M 

J|Jc5 3a, N+*l«)ji^5>M5 1. PM^a^ftii^^M 5 2 . N ^ :nj\y(Dmizm,tlX 
V^^, KL'-f > 6 1 {C§^4x^r ^^^^-Sc L/fe^'^oT, H3 (DNMO S«?tT'^ 

Lfe^^coi^-r UJ^.^li^e^it-r-^^y^T^y yjgl^li^r ^^v^cD7?, NOMS 

[0 0 3 3] 

^ ^fc, «?;^^ffim®m^K<z)^^&liI 1 iC^t-t^NMO S 2 l(n>V-7. 6 2 

P'i7:n;l/;5)^p>;^fcS/^'-/^^>y_ Va^^^iS^^- ^ ^=yz/ F3i8^4 1 <Z)«^ (g§ 
J: »;=fe]if<^So r(Z)«-^^C^3V^T, N - a: ^ dp t/ ^ 5 3 a 

■v;i/M^5 3 aT^^^$tl^«^(Z)^Vpr- Ktt|iR:S'f6l©A-r rX:^'J:^^;?)^ofc^^ 
^{C;&t;, P'i7ac;^^J:tJ^P^-^l£ifcM7()^e)N-xtf^dpi/^;^fIj|g5 3 alC«gg 
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il^'So —15. Z:c7)#§^®||Sg(Z)?^ffi2 ^C*^Jb^^NMO S 1 3 c {C N- 

2 i:^-^5f F^^4 1 C0r4{cm^fg^mffiMJn:^C?)^^5:l¥AbT=fe;NMO 

S 1 3 cttrnm^SriiZL-r^illi^V^, ;&J3, N -xfcf^ 5 3 a ® 

JfetlC^Ja^JCjcSVM? 1 ®«^®<gT5:Mmt-tl«. VM7 

[0 0 3 4] 

r.©J:^lC||Jg®?^fi|2lCJ:mS, N-aitf^ap$/ir;i/fIJ^5 3 a^iS^WMl 1 

P-SUB 5 0 J: y]ffS&lC^i N+il*!)3i*^M5 lA>PjP-SUB5 0 IC« 
S^*'^Sfstl•5^i:li^v^„ Lt^if^-oX. PMOil&bJA^jS 5 2 l/^ ^, N+tl 
«)7i*^M5 1 P-SUB 5 0 Srx^ ^ i:t-<2>^^<DPN P h'^yp 

•r, NOMs 1 3 c^m^-t^m^<Dm^m^^±-t^:iiiti^x^^o s^ic 

^^^-r-SP-^^x^I/iiN-xif ^^i/-Y;bM^l!c5 3 aT'^^$tl-5W^(D^-r^ 
- F^iiS5^rf^a(Z)>'^M T^*^;?)^*^ofe^3ffilC;5;y, N -xtf ^ 5 3 a 

NMO S 1 3 c ^i^i&f^$:^31-z:i:^i^V^ilV^e)^ll$:#"r'5o 
[0 0 3 5] 
[|«^®^^] 

>f :^®NMO Smi^^mX. NMO S^NMxif ^:^e/^;i/fId|Sc$:^;^m^{Cgf 
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[EI 2] m2itz(DmM<DmM<DmMiizi^^-fy^^NMo s<Dmmmjtt.m 

[1114] 04 itz(Dmm<Dmm(Dmm2izi!)^ti^^NMo s(Dmmmm.t.m 
10 — 15 NMos, 2 0 ^-simmmm. 21 — 23 ^-^m:tras8d^ 

, 3 0 3 1 — 3 3 ^- 3f Igi&n-f 4 0 ^ - ^ JSgi&«ir.3g§ 

^,4 1 ^-^y^^KSg^, 50 P-SUB, 51 N+tii?)3i^^t®, 5 
2, 5 4 a, 54 b PM«i?)ii«tM. 53a, 53b, 53c N-XtT^:^ 
6 0 ¥-h. 6 1 KU'-f^, 6 2 V-^, 7 0 g^ftS^fft ( 
GND) , 7 1 mWM& iVM) , 8 0 W^N P N h ^ > ^ >^ ^ , 8 1 W 
^PN P h^^^;;^^, 9 0 ^-^Igi&I CiP. 
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[1112] 




2 
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3 
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4 



ffilE^^ 2003-3013383 



#2003—033602 

mm] 

im^^m P-SUB 5 0±lC?^^b;tN-Xtf^dp>>^;i,fIgj5 3 ^fi&<Z) 
3p«g-eN'i7x;n:^(c?^^$ti^KU'-r>'6 i N ';7x;l/^^-a•bJ&v^ 
1 t^f-T. 6 2<D±MfPlc?^fi&$tife>!f- h 6 0 N«:7ni;i/^J:t)fP'^a:;i/<Z) 

-xi^^dr2/-v;i/MiSc5 3. P-SUB 5 0 fei:tJ^PMtl«?)ji*^M 5 4 
[^^0] El 2 
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MJ## [000006013] 
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